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DEVICE AND METHOD FOR PRINTING BY
TRANSFER ONTO A CYLINDRICAL
PRINTING MEDIUM

This 1s a non-provisional application claiming the benefit

of International application number PCT/FR2007/001251
filed Jul. 20, 2007.

This present invention relates to the general technical field
of the printing of information, identical or different, {from one
impression to the next, onto a cylindrical, preferably metallic,
printing medium. The printing medium can be an object to be
decorated for example.

The present invention applies 1n particular to the field of
printing techniques that employ the inkjet printing technique.

More particularly, the invention concerns the field of print-
ing by transier onto a cylindrical, metallic printing medium.

GENERAL PRESENTATTION OF THE PRIOR ART

The printing or decoration of cylindrical metallic objects 1s
generally based at present on different conventional printing
methods such as flexography, oflset (printing by a double-
olfset technique) or pad printing. These methods, based on
the transter of ink that has been deposited betforehand onto an
offset blanket, are intended for the printing of constant pat-

terns that are reproduced in large numbers (hundreds of thou-
sands of copies).

The principle of these methods consists of using a plate
engraved with the pattern to be reproduced. In a first stage,
this plate 1s coated with ink. Then, 1n a second stage, the plate
coated with ik 1s applied onto the offset blanket which gath-
ers the 1k onto 1ts surface. In a third stage, the ink gathered
onto the surface of the offset blanket 1s transterred onto the
cylindrical printing medium by virtue of a calibrated pressure
ol the offset blanket onto the printing medium.

Although these technologies are very suitable for the print-
ing of constant patterns in large numbers, they do not allow
the printing of patterns that vary from one printing to the next,
typically based on digital data.

The same problem arises in printing that employs a screen-
printing technique.

Indeed, at each change of pattern, these technologies
require that the plate engraved with the pattern to be repro-
duced, or the screen-printing plate, should be changed, and
that the offset blanket should be cleaned.

The general aim of the mvention 1s to propose a transier
printing method that can be used to overcome the drawbacks
of the existing printing methods.

In particular, one objective of this present invention 1s to
propose a printing method and an associated device than can
be used for printing onto print media of cylindrical shape, that
1s stmpler to implement than the existing methods.

PR.

L]

SENTATTON OF THE INVENTION

To this end, according to this present ivention, there 1s
provided a device for printing by transier onto a cylindrical
printing medium, the device including at least one oflset
blanket which 1s driven with a relatively sequential motion in
front of a magazine bearing the printing media, the offset
blanket having a surface that 1s greater than the surface of the
printing medium, the device further including digital means
for printing by projection of 1nk onto the offset blanket, onto
a surface that 1s equal to that of the printing medium, so that
the 1mage covers the circumierence of the lateral face of the

cylindrical printing medium.
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In the context of this present mvention, “surface of the
printing medium”, refers to the surface to be printed of the
printing medium.

The surface to be printed 1s located on the lateral face of the
cylindrical printing medium. It can be either one or more
portions of this lateral face, or the entirety of the lateral face.

In any event, the surface to be printed 1s continuous, mean-
ing that the printed 1mage covers all the circumierence of the
cylindrical printing medium.

The fact that the device includes the following 1n combi-
nation:

at least one offset blanket with a surface that 1s greater than

that of the printing medium, and

digital means for printing, by projection of ink onto the

offset blanket, onto the surface that 1s equal to that of the
printing medium, allows:

to print printing media of various dimensions, with patterns

of various shapes and dimensions, without having to
change the offset blanket,

to increase the quality of the printing, firstly by correctly

closing the printed 1image onto the cylindrical printing
medium, and secondly by avoiding overlaps.

In a variant, the offset blanket 1s a continuous single strip 1n
motion.

In another vaniant, the (or each) ofiset blanket 1s a sheet.

In these two variants, the offset blanket can be fixed to a
carrousel or a roller, such as a rubber-covered roller, for
example. The offset blanket can also be placed around at least
one motor-driven flat pulley.

Optionally, the device also includes means that are
designed to measure the amplitude of the printing medium.

The device also includes processing means that are
designed to adapt the dimensions of the image applied onto
the offset blanket 1n accordance with the circumierence of the
printing medium.

The means for printing by ink projection can include one or
a plurality of printing heads positioned so that the distance
separating a printing head from the ofiset blanket 1s constant.
This allows improving the quality of the printing, the distance
of drop projection onto the offset blanket being constant.

In one embodiment, the device also includes means for
fixing the ink by the application of a treatment to the ink.

In this case, the means for fixing the ink are designed to fix
the 1ink partially onto the offset blanket. This allows 1improv-
ing the transfer of the image from the offset blanket onto the
printing medium, and thus improving the quality of the print-
ing. In one embodiment, the fixing means can also allow
fixing of the ink onto the printing medium.

When the printing medium and the offset blanket are 1n
contact, the printing medium can be driven in rotation:

either by the offset blanket under the action of friction

forces between the printing medium and the offset blan-
ket,

or by one element of the transportation means, said element

being used to set the medium into rotation when the
medium and the ofifset blanket are 1n contact.

The movement of the oifset blanket can advantageously be
a rotary movement.

According to a non-limiting variant developed by the
IMPIKA company, the device can include means for the
application of a liquid reception layer onto the offset blanket.
The ik application means can allow deposition of the liquid
reception layer before or after the application of the image by
the digital printing means. The liquid reception layer and the
ink can be of different natures to allow a targeted fixing of the
liquid reception layer or of the inks by the fixing means.
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The mvention also concerns a method for transfer printing,
onto a cylindrical printing medium including:

the application of an 1image onto an oflset blanket that 1s

driven with a relatively sequential motion 1n front of a
magazine bearing printing media,

the transfer of the image onto the cylindrical printing

medium by contact of the offset blanket with said
medium,

in which the surface of the ofiset blanket 1s greater than the
surface of the cylindrical printing medium, the 1image being
applied onto the offset blanket by the projection of ink using
digital printing means onto a variable surface that 1s equal to
the surface of the cylindrical printing medium so that the
image covers the circumierence of the lateral face of the
cylindrical printing medium.

In a variant of the method, the offset blanket 1s a continuous
moving strip.

In another variant of the method, the offset blanket 1s a
sheet.

In any event, the offset blanket can be attached to a carrou-
sel or a roller (a rubber-covered roller, for example), or be
placed around at least one motor-driven flat pulley.

Optionally, the method also 1ncludes a step of measuring,
the circumiference of the cylindrical printing medium.

The method can also 1include a step of adapting the dimen-
sions of the image applied onto the offset blanket 1n accor-
dance with the circumierence of the printing medium.

In a variant, the method includes a step of fixing the 1nk by
the application of a treatment to the ink.

This fixing step can be carried out, at least partially, onto
the ofiset blanket.

The 1nvention also concerns an offset blanket for printing,
by transfer onto a cylindrical printing medium, with the sur-
face of the offset blanket being greater than the surface of the
cylindrical printing medium.

The mvention also concerns a cylindrical printing medium
obtained by the method described above.

PRESENTATION OF THE FIGURES

Other characteristics, aims and advantages of the present
invention will become more clearly apparent from the follow-
ing description, which 1s purely illustrative and non limiting,
and which should be read with reference to the appended

drawings on which:
FIGS. 1 and 2 illustrate different embodiments of the

device of the invention,

FIGS. 3 and 4 illustrate examples of printing media,
FIG. 5 1llustrates one embodiment of an offset blanket and

a Conveyor,
FIGS. 6 to 10 illustrate printing examples created on the

printing media.

DESCRIPTION OF THE INVENTION

Referring to FIG. 1, one embodiment of the device accord-
ing to the mvention 1s illustrated.

The device of the mvention i1s a device for printing by
transier onto a printing medium. It 1s particularly designed for
the printing of a cylindrical printing medium, preferably
metallic. For example, the printing medium 10 can be a recep-
tacle such as an aerosol or a can.

In the embodiment 1llustrated 1n F1G. 1, the printing device
includes means for printing by projection of ik 20, at least
one oifset blanket 30, a conveyor 40, and means for transpor-
tation 50.
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The printing means 20 allow the application, by the pro-
jection of ik onto the offset blanket 30, of the 1image to be
reproduced onto the cylindrical printing medium 10.

The image to be reproduced can be a pattern and/or text.
This image can be monochrome or 1n colour.

In the embodiment illustrated in FIG. 1, the printing means

20 include four printing heads (Y, M, C, K) that are designed
to project inks of different colour. Thus, the printing means 20
illustrated 1n FIG. 1 allow the application of a colour or
monochrome 1mage onto the offset blanket 30.

The printing means 20 can include a multiplicity of print-
ing heads (Y, M, C, K) that are designed to project inks. This
allows increasing the speed of application of the image onto
the oilset blanket 30.

In certain embodiments, the printing means 20 can also
include a single printing head 1n the case where the device of
the mvention 1s dedicated only to the printing of a mono-
chrome image onto the printing medium 10 (or a multiplicity
of printing heads that are each designed to project ink of a
different colour).

Care will have been taken to process the image applied onto
the oflset blanket 30 (negative) so that it appears in the correct
orientation after transier onto the cylindrical printing medium
10 (mirror etfect).

The use of digital printing means 20 result 1n a high degree
of flexibility regarding the application of the 1mage onto the
offset blanket 30. In particular, the use of digital printing
means 20 results 1n less expensive printing since 1t 1s possible
to customise the printing media without having to change the
screen-printing plates or slides at each change of 1image, 1n
contrary to techniques such as oiffset or pad printing, for
example. Moreover, the use of digital printing means allows
the application of an 1mage onto a variable surface.

The application of 1ink can employ different application
techniques according to the size of the printing medium 10 to
be printed.

In one embodiment, the application technique used 1s a
one-pass application technique.

In this case, the ofifset blanket 30 passes one time only
under the printing heads (Y, M, C, K). The ofifset blanket 30 1s
placed on the conveyor 40, for example, with a portion of the
conveyor 40 being positioned below the printing heads.

The conveyor moves 1n a direction of motion (D) such that
the surface of the offset blanket 30 intended to receive the
image to be transierred passes under the printing heads (Y, M,
C, K).

The printing heads (Y, M, C, K) project ink (or 1inks) onto
the surface of the oiffset blanket 30, with the image to be
transierred onto the printing medium 10 being applied onto
the surface of the offset blanket 30.

In another embodiment, the application technique used is a
multi-pass application technique.

In this case, the oflset blanket 30 has to pass several times
under the printing heads (Y, M, C, K) so that the image 1s
applied completely onto the surface of the offset blanket 30.

The offset blanket 30 1s an elastomer material intended for
transierring the ink onto the printing medium 10.

Inthe embodiment illustrated 1n FI1G. 1, the device includes
two olfset blankets 30. This allows us to increase the printing
rate of the printing media 10. Naturally, the device can
include more than two ofiset blankets.

Each offset blanket 30 1s composed of a layer of material
placed onto the conveyor 40.

As 1llustrated in FI1G. 1, each offset blanket 30 has a surtace
that 1s greater than the surface of the cylindrical printing
medium 10.
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Although each ofiset blanket 30 has a surface that1s greater
than that of the printing medium 10, the surface of the image
applied onto the offset blanket 30 by the digital printing
means 20 1s equal to that of the cylindrical printing medium
10.

This combination of at least one oifset blanket with a
surface greater than that of the printing medium, and digital
printing means 20 that can be used to apply an 1image onto the
offset blanket 30, onto a surface equal to that of the printing
medium 10, has many advantages.

It allows correctly closing the image transferred onto the
cylindrical printing medium 10 on one hand (meaning that the
image transierred onto the printing medium 1s uninterrupted).
Thus, as illustrated 1n FIG. 3 for a cylindrical printing
medium, this combination allows avoiding that a zone Z1 of
the medium 1s not printed.

It allows avoiding any risk of overlap of the 1image trans-
terred onto the cylindrical printing medium on the other hand
(1.e. to prevent one portion of the image overlapping onto
another portion of the image). Thus, and as illustrated 1n FIG.
4 for a cylindrical printing medium, this combination allows
preventing two portions of the image from overlapping in a
given zone Z.2.

This 1s not possible with an ofiset technology.

The device of the invention allows the printing of a cylin-
drical medium over the whole circumierence of 1ts lateral
face. As 1llustrated 1n FIGS. 6 to 10, the association of digital
printing means with an offset blanket whose dimensions are
greater than those of the surface to be printed, allows either:

to print an 1image 11 onto the entirety of the lateral face of

the printing medium 10, or

to print an 1image 12, 13, 14 onto a portion of the lateral face

of the printing medium 10, or

to print several images 13, 16 onto different portions of the

lateral face of the printing medium 10.

Thus, the combination of at least one offset blanket, with a
surface that 1s greater than that of the printing medium (and 1n
particular having a face for which one dimension 1s greater
than the circumierence of the printing medium), and digital
printing means 20 that can be used to apply an image onto the
olffset blanket 30, onto of surface that 1s equal to that of the
printing medium 10 (and in particular onto a surface of which
one of the dimensions 1s equal to the circumierence of the
medium), allows printing of the printing medium over all of
its circumierence by correctly closing the transferred image
and by avoiding overlap problems.

Naturally, pieces of the printed image can be transparent. In
this case, a transparent layer 1s applied onto the medium, with
the remaining 1image then being continuous.

Moreover, this combination allows achieving printing of
better quality than with an offset-type technology.

In fact, with the offset technology, application of the image
onto the ofiset blanket requires a given attack angle of the
olfset blanket in order to generate a friction between the offset
blanket and the offset roller. At the beginning of such friction,
application of the image onto the offset blanket results 1n a
crushing action and therefore in a reduced printing quality.

Finally, this combination allows printing onto cylindrical
print media 10 of various dimensions without having to
change the ofifset blanket 30.

The conveyor 40 1s a carrousel, and 1s used to support the
offset blanket. Nevertheless, the conveyor 40 can be of any
other type known to those skilled 1n the art.

The transportation means 30 (1.¢. the magazine bearing the
printing media) are used to carry the cylindrical printing
media 10. These transportation means 30 are placed down-
stream of the digital printing means 20.

10

15

20

25

30

35

40

45

50

55

60

65

6

The transportation means 50 can be of any type known to
those skilled in the art.

The transportation means 50 are arranged so as to allow the
bringing into contact of the surface to be printed of the cylin-
drical printing 10 with the oflset blanket 30 for transfer of the
image {rom the offset blanket onto the printing medium 10.
The movement of the transportation means 30 1s matched to
the cylindrical shape of the printing medium.

In the embodiment 1llustrated in FIG. 1, the transportation
means 50 include four mandrels lying along axes that are
parallel to the axis of rotation of the conveyor 40. Each
mandrel 1s designed to receive a cylindrical printing medium
10, such as a can or a flask, for example. Naturally, the
transportation means 50 can include more than four mandrels.
The transportation means can include other means than can
be used to drive the printing medium into motion when the
latter 1s being printed, meaning when it 1s 1n contact with the
offset blanket. More precisely, the transportation means can
include an element (a motor, for example) than can be used to
rotate the printing medium when the latter 1s 1n contact with
the oflset blanket.

Optionally, the device can also include fixing means 60, a
varnishing block 70 and cleaning means 80.

The fixing means 60 are used to dry the image applied onto
the offset blanket 30, by heating, for example, or by reticula-
tion (curing, with the application of infrared or ultraviolet
radiation). These fixing means are placed downstream of the
digital printing means 20, and upstream of the transportation
means 50 1n direction D. The fixing means 60 can be of any
type known to those skilled 1n the art.

The varnishing block 70 1s a system that can be used to
deposit a layer of varnish onto the offset blanket 30 once the
transier of the 1mage onto the printing medium has been
completed. This layer of varnish acts as protection for the
image transierred onto the printing medium.

This varnishing block 70 1s of any type known to those
skilled 1n the art.

The varnishing block 70 can be placed upstream or down-
stream of the transportation means 30 1n direction D.

The cleaning means 80 are used for cleaning the surface of
the offset blanket 30. These cleaning means 80 can be placed
upstream or downstream of the transportation means 50 in
direction D of movement of the conveyor 40.

The operating principle of the device 1llustrated in F1G. 1 1s
as follows.

The conveyor 40 moves 1n rotation in direction D.

The offset blanket 30 placed on the conveyor passes under
the printing heads (Y, M, C, K) of the digital printing means
20. The printing heads project ink onto the offset blanket 30
so as to apply the image onto the latter. According to the
application techmques used (one-pass or multi-pass), the ofl-
set blanket 30 passes one or more times under the printing
heads, for application of the image.

Once the 1mage has been applied, the ofiset blanket 30
passes under the fixing means 60 which partially dry the
image applied onto the ofifset blanket 30.

In the case of a multi-pass application technique, the fixing,
means can partially dry the ink applied onto the offset blanket
alter each passage.

The offset blanket 30 passes under the transportation
means 30, which move so that cylindrical printing medium 10
comes 1nto contact with the offset blanket 30.

When the ofiset blanket and the printing medium are 1n
contact, the offset blanket and the printing medium can be 1n
relative motion to each other. More specifically, when the
offset blanket and the printing medium are in contact, the

olffset blanket 1s 1n motion 1n relation to the printing medium,
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and the printing medium 1s 1n motion 1n relation to the offset
blanket. In one embodiment, the offset blanket and the print-
ing medium are both in rotation when they are 1n contact. This

allows printing of the offset blanket over its entire circumier-
ence 1n a continuous mannetr.

Advantageously, when the offset blanket and the printing

medium are 1 contact, the printing medium can be driven in
rotation:

under the action of the offset blanket by virtue of the

friction forces exerted by the moving offset blanket onto
the printing medium,

under the action of an element placed on the transportation

means and that can be used to rotate the printing
medium.

The image 1s transferred onto the cylindrical printing
medium 10.

Optionally, the offset blanket 30 passes 1n front of the
varnishing block 70 which applies a layer of varnish onto the
offset blanket 30.

The conveyor 40 moves so that the offset blanket 30 again
passes under the transportation means 30. In the case of a
cylindrical conveyor 40, the offset blanket undertakes a sec-
ond tour around the axis of the conveyor.

The transportation means 50 perform a movement toward
the ofiset blanket 30 so that the cylindrical printing medium
10 onto which the image has been transferred comes nto
contact with the offset blanket 30. The layer of varnish is
transierred onto the cylindrical printing medium 10.

The conveyor 40 moves the ofifset blanket 30 so that 1t
passes under the cleaning means 80, which clean the surface
on the offset blanket 30.

Referring to FIG. 2, another embodiment of the device
according to the mvention 1s 1llustrated.

The differences between the embodiments illustrated in
FIGS. 1 and 2 concern the offset blanket 30.

In the embodiment illustrated 1n FIG. 2, the offset blanket
30 1s a single continuous strip.

In the context of this present invention, “continuous” refers
to an offset blanket whose face, intended to receive the 1nks to
be printed, 1s uninterrupted 1n at least one direction. In other
words, a “continuous’ offset blanket 1s an offset blanket that
1s closed onto 1tsell.

Other than the advantages described previously 1n the case
of an offset blanket whose surface 1s greater than that of the
printing medium, the combination of digital printing means
with a single continuous ofiset blanket 30 allows increasing,
the printing rate by optimising the use of the circumierence of
the conveyor 40.

In fact, the printing rate 1s given by the following formula:

Nb._of_blankets Xspeed_of_motion
CADENCE =

conveyor_perimeter

where:
CADENCE: 1s the printing rate,
Nb. of blankets: 1s the number of offset blankets on the
CONVEYyor,
speed of motion: 1s the speed of travel o the offset blankets,
which 1s currently limited by the inkjet printing speed
(24 m/min),
conveyor perimeter: 1s the perimeter of the conveyor 1n the
case of a conveyor of the carrousel type.
Thus, by virtue of the processing means of the device
(which are not shown), the fact that the device includes a
continuous single oifset blanket allows determining the maxi-
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mum number of images that can probably be applied onto the
continuous offset blanket 30, depending on the surface of the
cylindrical printing medium.

This allows limiting the zones of the conveyor 40 that are
not used for printing of the cylindrical printing media 10 and
thus this allows optimising the printing rate according to the
dimensions of the cylindrical printing medium.

In the embodiment 1llustrated 1n FIG. 1, the offset blanket
301s composed of a sheet of material placed on one face of the
conveyor 40. In the embodiment illustrated 1n FIG. 2, the
olffset blanket 1s composed of a continuous strip placed on the
CONveyor.

Nevertheless, the invention 1s not limited to these types of
offset blankets. Indeed, 1n another embodiment, the offset
blanket 30 1s a rubber roller.

FIG. 5 illustrates another embodiment of the offset blanket
30 and of the conveyor 40.

In this embodiment, the conveyor 40 1s composed of a
motor-driven flat pulley that includes a flat rim 41 around
which 1s placed the continuous oifset blanket 30 1n the form of
a strip.

The device, according to the invention, can also include
means for measuring the circumierence of the cylindrical
printing medium, 1n order that the processing means adjust,
with precision, the dimensions of the image 1n relation to
those of the surface to be printed.

This allows taking into account the tolerance (acceptable
variation in the dimensions of the printing media) on this
printing medium, with the amplitude of the printing media
able to vary from one printing medium to the next.

According to a non-limiting implementation variant devel-
oped by the IMPIKA company, the device can include means
for the application of a liquid reception layer onto the offset
blanket 30.

The means for applying the liquid reception layer can be
application means by contact (in particular by ofiset), appli-
cation means by spraying under pressure (spray technology),
or application means by the projection of 1nk (1nkjet technol-
0gy).

The use of application means by projection of ink for
depositing the liquid reception layer allows a more effective
control of the quantity of liquid projected onto the offset
blanket 30, and thus a more effective control of the thickness
of the liguid reception layer so as to optimise the quality of the
final printing.

The thickness of the liquid reception layer 1s typically, but
not 1n any limiting manner, ranged between 2 and 80 um. It
should be noted that the thickness of the liquid reception layer
1s preferably greater than the diameter of the ink drops applied
by the digital printing means.

Application of the image onto the offset blanket can be
elfected before or after deposition of the liquid reception
layer.

The ligmid reception layer 1s used to facilitate the transter of
the 1mage onto the cylindrical printing medium 10.

According to the physical properties of the liquid reception
layer, when the 1nk 1s projected on the liquid reception layer
applied previously onto the offset blanket 30, the ink drops
projected on the face of the offset blanket will either:

remain on the top of the liquid reception layer,

or be trapped in the liquid reception layer.

When the liquid reception layer 1s designed to capture the
ink drops projected onto the face of the offset blanket, this
liquid reception layer prevents two different drops from mix-
ng.

The presence of means for the application of a liquid recep-
tion layer has many advantages, 1n particular when the direct
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printing onto the cylindrical printing medium 1s impossible
for mechanical or other reasons (it 1s impossible to place the
printing device suiliciently close to the printing medium, the
printing medium 1s not flat, etc.).

According to one non-limiting but useful implementation
of this present invention, the liquid reception layer and the 1nk
are of different chemical natures so that their fixing or drying
can be elfected by means of different respective processes.
Thus, the fixing or drying of one does not atfect the other.

In particular one can arrange to fix the ink before fixing the
liquid reception layer. In this case, the fixing of the ink is
elfected 1n a liquid reception layer that 1s still 1n the liqud
state. This allows controlling a certain diffusion of the ink into
the liguid reception layer. In particular, this results in good
final resolution of the printing, good colour rendering and
constant printing over time.

In a vaniant, however, and 1n particular according to the
print rendering sought, 1t 1s possible to envisage fixing the ink
alter the liqud reception layer.

In the different embodiments of the device, the conveyor 1s
cylindrical, with the transportation means 50 and the con-
veyor each being mobile 1n rotation. Nevertheless, 1t 1s pos-
sible to envisage a flat conveyor and transportation means
moving 1n front of it.

The mvention claimed 1s:

1. Device enabling printing by transier of an image onto a
plurality of cylindrical printing mediums where a circumier-
ence of at least a first of the plurality of cylindrical printing
mediums varies from a circumierence of a second of the
plurality of cylindrical printing mediums, and where each of
the plurality of cylindrical printing mediums has a lateral
face, the device comprising:

amagazine which bears the plurality of cylindrical printing
mediums;

at least one ofifset blanket which 1s driven adjacent the
magazine bearing the plurality of cylindrical printing
mediums;

a processor which adjusts dimensions of an 1mage to be
applied onto the at least one ofiset blanket to correspond
with the circumierence of the respective first and second
cylindrical printing mediums of the plurality of cylindri-
cal printing mediums; and

at least one printing head which applies the adjusted
images by projection of ink onto the at least one offset
blanket;

wherein each adjusted 1mage applied by the at least one
printing head onto the at least one offset blanket 1s trans-
ferred from the at least one offset blanket onto the
respective cylindrical printing medium by contact of the
at least one offset blanket with said respective cylindri-
cal medium, the adjusted 1image transferred from the at
least one oifset blanket has a leading end and a trailing
end and 1s applied on at least a portion of the lateral face
of the respective cylindrical printing medium,

wherein each adjusted 1image transterred from the at least
one oifset blanket onto the respective cylindrical print-
ing medium has dimensions that vary in accordance with
the circumierence of the respective cylindrical printing
medium so that the adjusted 1image transferred from the
at least one offset blanket onto the respective cylindrical
printing medium covers the entire circumierence of at
least a portion of the lateral face of the respective cylin-
drical printing medium without one portion of the image
transierred overlapping onto another portion of the
adjusted 1image transferred onto the respective cylindri-
cal printing medium and without gaps forming between
the leading and trailing ends of the adjusted 1mage trans-
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ferred onto the respective cylindrical printing medium,
thereby enabling the adjusted 1mage transferred to be
uninterrupted at the leading and trailing ends about the
entire perimeter of at least a portion of the respective
cylindrical printing medium and without image interfer-
ence caused by layering of the leading and trailing ends.
2. Device according to claim 1, wherein the at least one
olfset blanket 1s a continuous single strip.
3. Device according to claim 1, wherein the at least one

ofifset blanket 1s a sheet.

4. Device according to claim 1, wherein the at least one
olfset blanket 1s fixed to a carrousel or a rubber roller.

5. Device according to claim 1, wherein the at least one
oflset blanket 1s placed around at least one motor-driven flat
pulley.

6. Device according to claim 1, wherein the device further
comprises means for measuring the circumierence of the
respective cylindrical printing medium.

7. Device according to claim 6, wherein the device 1s con-
figured to fit the dimensions of the image applied onto the at
least one oifset blanket in accordance with the measured
circumierence of the respective cylindrical printing medium.

8. Device according to claim 1, wherein the at least one
printing head comprises a multiplicity of printing heads (Y,
M, C, K) that are positioned so that the distance separating
cach printing head from the at least one ofiset blanket 1s
constant.

9. Device according to claim 1, wherein the device turther
comprises means for {ixing the ink by the application of a
treatment to the ink.

10. Device according to claim 9, wherein the means for
fixing the 1k are designed to fix the ink partially onto the at
least one offset blanket.

11. Device according to claim 1, wherein the cylindrical
printing medium of one of the plurality of cylindrical printing
mediums 1s driven 1n rotation when said cylindrical printing
medium and the at least one offset blanket are 1n contact.

12. Device according to claim 11, wherein the cylindrical
printing medium of one of the plurality of cylindrical printing
mediums 1s driven 1n rotation by the at least one offset blanket
when said cylindrical printing medium and offset blanket are
in contact.

13. Device according to claim 11, wherein the cylindrical
printing medium of one of the plurality of cylindrical printing
mediums 1s driven 1n rotation by an element of the magazine
bearing the plurality of cylindrical printing mediums said
clement being used to set the medium 1nto rotation when said
medium and the offset blanket are in contact.

14. Device according to claim 1, wherein the movement of
the at least one offset blanket 1s a rotary movement.

15. Device according to claim 1, wherein the at least one
offset blanket 1s driven with a relatively sequential motion 1n
front of the magazine bearing the plurality of cylindrical
printing mediums.

16. Method enabling printing by transfer of an image onto
a plurality of cylindrical mediums where a circumierence of
at least a first of the plurality of cylindrical printing mediums
varies Irom a circumierence of a second of the plurality of
cylindrical printing mediums, and where each of the plurality
of cylindrical printing mediums has a lateral face, the method
comprising;

adjusting dimensions of an 1mage to be applied onto the at

least one oflset blanket to correspond with the circum-
ference of the respective first and second cylindrical
printing mediums of the plurality of cylindrical printing
mediums,
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applying each adjusted image onto at least one offset blan-
ket that 1s driven adjacent a magazine bearing the plu-
rality of cylindrical printing mediums by projection of
ink using at least one printing head, and

transferring each adjusted image on the at least one offset °
blanket onto the respective cylindrical printing medium
by contact of the at least one ofifset blanket with said
respective cylindrical printing medium,

wherein each adjusted image transierred from the at least
one oifset blanket has a leading end and a trailing end 10
and 1s applied on at least a portion of the lateral face of
the respective cylindrical printing medium, and

wherein each adjusted image transierred from the at least
one oifset blanket having dimensions that vary 1n accor-
dance with the circumierence of the respective cylindri-
cal printing medium so that the adjusted 1mage trans-
ferred from the at least one offset blanket onto the
respective cylindrical printing medium covers the entire
circumierence of at least a portion of the lateral face of »g
the respective cylindrical printing medium without one
portion of the adjusted image transferred overlapping
onto another portion of the adjusted 1mage transferred
onto the respective cylindrical printing medium and
without gaps forming between the leading and trailing 25
ends of the adjusted 1image transferred onto the respec-
tive cylindrical printing medium, thereby enabling the
adjusted 1mage transierred to be uninterrupted at the
leading and trailing ends about the entire perimeter of at

least a portion of the respective cylindrical printing
medium and without 1mage interference caused by lay-
ering of the leading and trailing ends.
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17. Method according to claim 16, further comprising mea-
suring the circumierence of the cylindrical printing medium
of one of the plurality of cylindrical printing mediums.

18. Method according to claim 17, further comprising {it-
ting the dimensions of the image applied onto the at least one
offset blanket 1n accordance with the measured circumfier-
ence of the cylindrical printing medium.

19. Method according to claim 16, wherein said image
applied onto the at least one offset blanket 1s applied by
projection of 1nk using a multiplicity of printing heads (Y, M,
C, K).

20. Method according to claim 19, further comprising
separating the multiplicity of printing heads (Y, M, C, K) a
constant distance from the at least one oflset blanket.

21. Method according to claim 16, further comprising fix-
ing the 1nk by the application of a treatment to the nk.

22. Method according to claim 21, wherein said fixing fixes
the 1k partially onto the at least one offset blanket.

23. Method according to claim 16, further comprising driv-
ing the cylindrical printing medium of one of the plurality of
cylindrical printing mediums in rotation when said cylindri-
cal printing medium and the at least one offset blanket are 1n
contact.

24. Method according to claim 16, further comprising driv-
ing the cylindrical printing medium of one of the plurality of
cylindrical printing mediums in rotation by the at least one
offset blanket when said cylindrical printing medium and
olfset blanket are 1n contact.

25. Method according to claim 16, wherein said applica-
tion of the image onto at least one offset blanket 1s driven with
a relatively sequential motion 1n front of the magazine bear-

ing the plurality of cylindrical printing mediums.
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